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(54) FINGERPRINT SENSOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitive fingerprint 
sensor capable of generally improving surface strength without 
degrading the sensitivity of the sensor. 

SOLUTION: In this capacitive fingerprint sensor for sampling a . 
fingerprint by sensing capacitance with a finger, the surface of a 
protective film 12 for covering a detection electrode 1 1 provided in a 
two-dimensional array shape on a sensor part is flattened. The 
flattening processing is performed by using resist etch-back, the 
application of spin-on glass and chemical mechanical grinding, etc. 
The height of the level difference of the surface of the flattened 
protective film 12 is made equal to or less than 30 nm. The thickness 
of the detection electrode 1 1 can be made equal to or less than 0.3 
/i m or the side face can be made into a gentle forward tapered 
shape. « 
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Japanese Laid-Qpen Patent Publication No. 2000-194825 
(Tokukai 2000-194825) (Published on July 14, 2 0 00) 

(A) Relevance to claims 

The following is a translation of passages related 
to claims 1 and 2 of the present invention. 

(B) Translation of the relevant passages 

[Embodiment s ] 
[0018] 

In this first embodiment, the surface of a 
protective film 12 in the sensing section is flattened so 
that the difference in height between pits and 
projections on the surface is not more than 3 0nm. Also, 
the thickness of a part of the protective film 12, the 
part covering the sensing electrode 11, is adjusted to be 
capable of preventing the degradation of the sensitivity 
of the sensor and imparting adequate strength to the 
surface. More specifically, the thickness is adjusted to 
be around 1-2 fxm . 
[0019] 

This flattening of the surface of the protective 
film 12 is, for instance, specifically done by following 
methods. In a first method, as the protective film 12, an 
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SiN film is formed by, for instance, plasma CVD so as to 
cover the whole surface of the substrate, and after 
applying a resist evenly on the SiN film by spin-coating 
etc., the surface of the SiN film is flattened by etching 
back through, for instance. Reactive Ion Etching (RIE) . 
In a second method, with respect to the protective film 
12, for instance. Spin On Glass (SOG) is applied so that 
this enables the film 12 to have a flat surface . In a 
third method, as the protective film 12, an SiN film is 
formed by plasma CVD etc . so as to cover the whole 
surface of the substrate, and then the surface of the SiN 
film is polished through Chemical Mechanical Polishing 
(CMP) so as to be flattened. Fig. 2 shows the surface of 
the protective film 12 after being flattened by these 
methods . 

[0020] 

As illustrated above, according to the first 
embodiment, since the surface of the protective film 12 
of the sensing section is flattened and the difference in 
height between pits and projections on the surface is not 
more than 30nm, it is possible to prevent the mechanical 
destruction of the protective film 12 of the sensing 
section. That is to say, as fig. 3 shows, a force F, 
exerted on the surface of the protective film 12 when an 
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object A touches the same, can be divided into forces F^^ 
and Fy as in the case illustrated in fig. 10. In this 
case, since the surface of the protective film 12 is 
flattened so as substantially not to have any pits and 
projections, the object A keeps on sliding on the surface 
without the tip thereof being snagged, and the object A 
rotates in a direction enlarging 6 of the object A. As a 
result, the force Fy (=Fcos5) exerted on the surface of 
the protective film 12 becomes increasingly smaller. On 
this account, it is possible to significantly improve the 
strength of the surface of the protective film 12 . 
Moreover, it is iioti necessary to form the protective film 
12 thickly so that it is possible to prevent the 
degradation of the sensitivity of the sensor. Also, since 
the surface of the protective film 12 is simply flattened 
after the formation of the protective film 12, the 
manufacturing process is simple and the manufacturing 
costs are hardly increased- For the above -identified 
reasons, it is possible to significantly improve not only 
the scratch strength but also the overall strength of the 
surface of the fingerprint sensor, while minimizing the 
increase of the manufacturing costs and keeping the 
sensitivity of the sensor. 
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